With the aim of analyzing the different growth paths of the BRIC countries in recent decades and their long-term consequences, this study assessed the potential of different economic sectors (primary, manufacturing and services) to promote economic growth. Input-output tables were used to calculate each sector»s output multipliers, RasmussenHirschman backward and forward linkage indexes, and pure normalized backward and forward linkage indexes with the aim of assessing which sectoral orientation has a higher potential to stimulate the economy as a whole. The results show that manufacturing is the sector where the multipliers are the highest, while they are the lowest in agriculture and mineral commodities. The findings corroborate the hypothesis that having a dynamic manufacturing sector is essential to promote economic growth. Moreover, the results show that forward linkages are larger than backward linkages for services and that modern services present slightly larger forward linkages than those observed for traditional services.
Introduction
In the early 2000s, the term BRICs (Brazil, Russia, India and China) emerged to denote a group of four large countries that could attain rapid economic growth due to their potential market and production. Suddenly, the markets focused on the possible earnings in those countries and on their economic indicators 1 . In fact, they presented satisfactory growth rates for exports and income, and they became attractive to investors. Most -with the exception of China -used their comparative advantages, increasing world demand and rising prices for raw materials and primary goods (including the demand from China); they increased their exports of primary goods (and services, in India) and believed that doing so would increase domestic production and growth, by virtue of the effects on demand and the linkages generated by the greater production of those goods. In the Brazilian case, for example, commodities played a key role in the economy»s dynamism, which was highly associated with Asian demand, notably that of China (Prates, 2006; Rocha, 2011) .
This scenario reflected intense economic growth in those countries in the 2000s, especially before the 2008/09 financial crises and, given the importance of this growth to policy-making, favored a vast range of interpretations that sought to determine the factors and instruments that triggered this process. Economic growth, led by exports of primary products, especially commodities, and the role of services in economic development assumed prominent positions in interpretations of the growth experienced during that period. Some economists suggested that expansion based on the production and export of commodities does not have a negative effect on the economy. In addition to being capable of generating income in export sectors, primary sectors have indirect effects on other productive chains. Primary sectors also have the capacity to generate income beyond consumption that could resupply domestic production and related services (Schultz, 1964; Lipton, 1968; Chayanov, 1966; Davis, 1995; Mikesell, 1997) . This line of thought has constantly sought to refute the necessity of industrial and foreign trade policies. It notes that state interventionism in favor of industrial sectors would promote an "artificial" industrialization not compatible with international patterns based in a competitive free market.
Another line of thinking has emphasized the role of services in economic growth, which is summarized in the OECD Growth in Service report (OECD, 2005) . In this study, a vast range of arguments involve policies to enhance the 197 potential of services to foster employment, productivity and innovation, especially in the economic transition from middle to high income per capita. These arguments assert that services are elastic in relation to income, and hence the share of services in demand grow as income increases (Engel»s law). Servitization, which is defined as the expansion of more sophisticated and high-value-added service activities related to manufacturing, such as marketing, design, software and logistics (Evangelista et al., 2014; McKinsey & Company, 2012; Lodefalk, 2013; Nordås and Kim, 2013) , is one such possible effect. Outsourcing non-core activities originally produced in manufacturing industries is also an explanation for the increase in services in countries» GDPs (Evangelista et al., 2014; McKinsey & Company, 2012) .
In this case, the increase in services is due only to the substitution of sectors before being classified as manufacturing. Therefore, it is important to distinguish this outsourcing process from the servitization discussed above. While the outsourcing process is associated with low productivity activities, the service sectors stimulated by servitization have higher technological content, and they are more sophisticated, demanding qualified workers and promoting more value-added per capita. In this sense, it is crucial to evaluate whether different types of services are produced and if this difference directly impacts other sectors» activity. 2 However, several studies have attempted to demonstrate the limitations in promoting countries» productive and foreign trade structures assuming that primary or service sectors are the leading sectors. Both classic Kaldorian interpretations (Kaldor, 1966 (Kaldor, , 1981 Cornwall, 1977, Thirlwall and Hussein, 1982; Thirlwall, 1994a, 1994b; Verdoorn, 1949; Thirlwall, 2004; Singh, 2005, 2007; Dixon and Thirlwall, 1975; Moreno-Brid, 2003) and those based on the structuralist approach of Latin American thought (Prebisch 2000; Singer, 1950; Furtado, 2000; Tavares, 1998) have emphasized the limitations in promoting economic development based on a productive and trade structure of low-value-added products.
The main argument of those who do not support economic growth strategies based on primary product exports or services is that manufacturing is the main engine of economic development.
3 Authors such as Rosenstein-Rodan (1943) , 2 The definitions of modern and traditional services are based on their technological content, productivity and value added. Modern services are those related to financial intermediation; information and communication; and professional, scientific and technical activities. Traditional services are those related to wholesale and retail trade, transportation and storage, accommodation and food service, real estate, public administration, education, and social services. Although there is no clear definition of these activities, in this paper, we follow that developed by Eichengreen and Gupta (2012) and Ghani et al. (2011) , with some minor changes to adjust to the data available. 3 Rodrik (2007) , Szirmai (2012) and Fagerberg and Verspagen (1999) support the same arguments.
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Prebisch (2000), Lewis (1969) , Rostow (1960) and Furtado (2000) were some of the first intellectuals to emphasize the importance of manufacturing to economic development. According to them, development is essentially a process of structural change. Broadly speaking, sustained economic growth is associated with the capacity to diversify the structure of domestic production, i.e., generate new activities to expand the possibilities of production, linkages and higher-value-added goods by providing incentives for manufacturing. According to Kaldor (1989) , economic growth is brought about by shifting from productive sectors with decreasing returns to those with increasing returns. This shift creates dynamic economies of scale. Kaldor presented seminal evidences that the manufacturing sector has the greatest capacity to do so, and therefore, its expansion plays a key role in promoting sustainable growth in the long term and the consequent modernization and diversification of the production structure.
Along the same lines, Chenery et al. (1986) argued that economic development is triggered by productive transformations induced by increasing demand for product diversity and technological progress. Such transformations would also lead to more productive use of inputs and increased productivity. The industrialization process feeds itself and diversifies the production structure. Such changes in demand resulting from growth entail a dynamic element that transforms the production structure. They lead to a shift in the composition of production and thus in supply, requiring new investments, which ultimately lead to technological improvements and further stimulate demand. In a more advanced stage of development, demand would be driven not only by manufactured goods but also by modern services reflecting a new shift in the productive structure.
Based on a distinct approach, Sachs and Warner (2001) also argued against economic growth based on primary product exports. The authors emphasized what they called the "natural resource curse", in which resource-abundant countries tended to experience lower income growth than resource-poor countries. Positive wealth effects from the natural resource sector drive up non-traded prices, which squeezes profits in traded activities, such as manufacturing, that use those non-traded products as inputs. The decline in manufacturing then has ramifications that cause the growth process to grind to a halt (Sachs and Warner, 2001, p.833) . This argument was discussed by many authors, such as Brunnschweiler (2008) and Bulte et al. (2005) , and the main findings are that that natural resources are not necessarily a curse but are not always a blessing. Daniele (2011) , for example, showed that it is not that the abundance of natural resources constrains countries» development but rather that the dependence on these resources (measured as the share of total exports) tends to be associated with lower development.
Along the same lines, another school of thought, derived from structuralism and referred to as developmentalism, is particularly supported by theorists who observe the negative effects of currency appreciation in the manufacturing sector caused by exports of commodities, a process known as the "Dutch Disease" (Palma, 2005; Bresser-Pereira, 2008) . In this dynamic, the existence of comparative advantages in natural resources significantly boosts exports of low-value-added products, such as commodities, resulting in a major inflow of dollars into the domestic economy and in the appreciation of the domestic currency in real terms.
In a scenario of rising commodity prices, the implications would be even more serious for domestic industry because the competitiveness of higher-value-added products would be reduced, possibly triggering a process of "deindustrialization" of the economy. In this case, the productive structure moves toward primary and non-tradable services, which are usually traditional services, as argued by Corden and Nearly (1982) . Hirschman (1958) was one of the first authors to analyse the inter-sectoral externalities that results from a stimulus to a given sector. The author argued that a development strategy should focus on ensuring investments in sectors that can generate backward and forward linkages, i.e., stimulating the production of inputs used in the production process, generating economies of scale within the sector, or outputs that can be used as inputs in other sectors, also leading to productivity gains and cost savings for sectors in the later stages of the production chain. The analysis of the linkages allows evaluating the capacity of growth strategies based on primary exports, manufacturing or services in stimulating production in other sectors and, thereafter, their success. 4 Thus, with the aim of evaluating the dynamic effects of a growth process driven by commodity exports, such as that adopted by Brazil and Russia, and by services exports, such as those of India in recent years, this paper compares possible production linkages that can be created by stimulating these sectors, in which those countries enjoy comparative advantages in production, with those that could be generated by providing incentives for manufacturing or services. This paper also assesses whether this process can be successful from the point of view of production diversification and, consequently, contribute to fostering economic growth. This is the case for China. The BRIC countries have had three different levers for growth in recent years, and we will compare the results for both. For this purpose, this paper will adopt analyses based on input-output tables to empirically determine the capacity of primary sectors and their exports and also of services to leverage growth in those economies vis-à-vis manufacturing. Based on the theoretical discussion above, the idea is to assess whether exports of primary goods and services can generate production linkages as argued by economists who support the adoption of this development model. The paper is divided into five sections, including this introduction and concluding remarks. The following section provides a brief analysis of the main features of the post-1990s BRICs» economic performance. Next, the input-output methodology that is used in this analysis is presented. Then, production multipliers, Hirschman-Rasmussen backward and forward linkage indexes, and pure normalized backward and forward linkage indexes comprising primary and service sectors and the manufacturing industry are calculated, and the results for the BRIC countries are compared. Finally, the conclusion will discuss, based on the results for the estimated indexes, the potential to stimulate growth from distinct orientations in trade and production composition.
The BRICs» Economic Performance
The initial classification of the BRIC countries coined by Jim O»Neill of Goldman Sachs in a 2001 article covered only Brazil, Russia, India and China. Based on this acronym, a vast range of research sought to provide explanations for these countries» dynamism through various economic and demographic indicators that suggested that these countries would have the greatest potential for growth in the first half of the 21st century. These indicators include but are not limited to the BRICs» increasing share in the world Gross Domestic Product (GDP) and world exports. Although geographically separated, politically and economically different and with distinct patterns of economic development, these countries began to see themselves as a group largely because of foreign investor and media perceptions. Over the last 10 years, the BRICs have consolidated and even further expanded their strong position in the world economy.
Graph 1 shows that the BRICs have significantly increased their share of the world GDP (in Purchasing Power Parity / PPP), which is evidence of the group»s dynamism. However, it is clear that the rise in the share of the BRICs of the global GDP is mostly related to the Chinese and Indian GDP growth. Moreover, as a 201 general trend, the graph illustrates that while China and India experienced a substantial increase in their share of the world GDP in the 2000s, Brazil and Russia did not show a similar trend; rather, their shares of the world GDP have decreased.
Due to the evolution of the Chinese and Indian economies, the BRICs share of the world economy has increased from 16% of the world GDP in 1990 to approximately 30% in 2010. This increase means that the BRICs» economic size expanded by 91% relative to the rest of the world in those two decades. In terms of combined GDP, the BRIC countries together are larger than the United States and the European Union.
Graph 1: Share of Global GDP in PPP Source: Own calculations based on data from The Conference Board and Groningen Growth and Development Centre (Timmer et al., 2015) . Note: Data for 1980 and 1990 include Soviet Union countries. Data for Russia are available from 1995 onward.
The structural changes observed in the BRIC countries in terms of production were significant because their sectoral shares of the GDP have changed considerably over recent decades. In China and India, the most dynamic economies in the BRIC group, the declining share of the primary sector in their respective GDPs has been a common trend over the years. In both cases, from the 1990s onward, the increase in services» share was not followed by a representative loss in manufacturing, and this framework is compatible with the developmental premise that industrialization is a central condition for economic development. The expansion of services took place with a decrease in the primary sector instead. In China, manufacturing represented the largest portion among all the BRIC countries (approximately 32% in the last decade), while in India this sector exhibited low Regarding services, all the countries showed a very significant increase, revealing that this sector constituted the largest share of the GDP. However, in China and India, the increase in the share of services was not followed by a decrease in manufacturing, while Brazil and Russia have been losing the capacity to boost their economies through manufacturing, whose share of GDP declined, because their growth process was based on the expansion of the primary and service sectors.
Graph 2. Sectoral Shares of GDP Source: Own calculations based on data from The Conference Board and Groningen Growth and Development Centre (Timmer et al., 2015) . Note: The Primary Sector includes agriculture and mining; services include construction, utilities and other services (this aggregation does not follow the traditional definition for services). Percentage shares are at current prices.
5 Data for Russia are available from 1995 onward. The link between industrial structure and global trade is another important aspect of the differences and similarities among the growth processes of the BRIC countries. In this way, exports have significantly contributed to the economic growth and structural transformation of the BRICs. Although during the first half of the 1980s, the BRIC countries accounted for less than 4.5% of world exports, by the second half of the 2000s, their combined share reached an average of 12.5% per annum. The primary contribution to this increase in terms of value has come from China, although Russia and India also contribute. After the so-called lost decade for the Latin American countries during the 1980s, Brazil recovered its previous share of exports in the global trade. Trade from a sectoral perspective has also presented distinct characteristics in the BRICs. Graph 4 compares the BRICs» shares of manufactured and primary goods of total merchandise exports. The demand for primary products has been increasing over recent decades, specifically among the BRICS, mainly due to the strong growth of the Chinese and Indian manufacturing industries. During the 2000s, Brazilian exports were accompanied by a boom in commodity prices that increased the country»s exports approximately 262 percent, almost twice the global average of 135 percent. This new economic reality resulted in an increase of exports» share of the country»s gross domestic product (GDP) from 10% in 2000, (Prates, 2006 and Rocha, 2011) . A similar trend was exhibited by Russian exports, which are centrally based in the primary sector, specifically oil and gas. From 1995 to 2010, the share of primary exports in Russia increased almost 20%, while the share of manufacturing exports decreased 50%.
This dynamic also contributed to the currency appreciation and had an undesired negative effect on manufacturing export industries because it culminated in a loosening of competitiveness on the global trade market (a common phenomenon known as the Dutch Disease). Unlike the Russian and Brazilian trend, the share of manufacturing exports in India remained very high; however, it is decreasing. Moreover, the most remarkable data are shown by China, which enormously increased its share of manufacturing exports. China expanded the participation of manufacturing in its exports and has remained a very competitive country in the global market by managing an undervalued currency. If trade composition matters for growth, as many authors argue (Blecker and Razmi, 2010; Hausmann et al., 2007; Hausmann et al., 2014; Hirschman, 1958; Kaldor, 1989) , this is another argument to explain the differences among the performances of the BRIC countries. Data from the last ten years allow the inclusion of service exports in the analysis. Table 1 confirms that China is focused on manufactured exports, while modern services play an important but decreasing role in exports in India. These results show the relevance of discussion of the linkages of not only the primary and manufacturing sectors but also the service sector. The shares of primary exports in Brazil and Russia have increased and, as noted above, are the largest in these countries. Thus, it is clear that the BRICs» economic performances, exports and production structures vary significantly. Given that performance, both in terms of productive structure and global trade, many questions emerged about the capacity of the primary and service sectors to promote economic growth. In this way, this study sought to determine whether a primary or services-based growth process can actually support development in the long term by analyzing the linkage effects that the primary and service sectors can generate compared with those that sectors linked to manufactured products can create. The following section presents the theoretical and methodological background of the analysis.
Theoretical foundations of the input-output model
With the aim of analyzing the capacity of commodity production to boost the BRIC economies vis-à-vis manufactured goods, input-output analyses were used in this study. The decision to use the input-output methodology was based on the fact these models» ability to incorporate relationships among various industries of the BRIC countries. Using this methodology, it is possible to empirically investigate the economic role of a productive sector without restricting the analysis to its "direct effects" on the economy in terms of generating production, employment, value added, tax revenue, exports, and other effects but rather also measuring its "indirect effects", i.e., those that a sector can have on other sectors through channels established by input/output transactions between different economic sectors.
To calculate these indexes, input-output tables from 2000 to 2009 were used (at the level of 34 sectors), based on the World Input-Output Database (WIOD). Next, to reduce the number of sectors in which comparisons needed to be made among manufactured products, commodities and services, the tables were aggregated into 18 sectors of tradable goods distributed in these two groups based on the proximity of their production structures. The correspondence between the sectors of the initial matrix (34 sectors) and the resulting matrix (18 sectors) is shown in Appendix 1.
Theoretical foundations
Based on the pioneer analysis developed by Leontief (1951) , the theoretical approach adopted in this study is based on the input-output model, in which the economy»s total production (X) is the result of the sum of the production intended for intermediate consumption by different sectors (Z) and demand, which represents to what extent sector j used goods produced by sector i in its total 207 production. That is, the input-output model shows the percentage of inputs sold to industry j by sector i in relation to the total production of sector j.
(1) where expresses the inter-sectoral sales of sector i to sector j and expresses the total production of sector j. Relationship (2) can thus be demonstrated:
where A is the matrix of domestic technical coefficients and Y is the vector of final demand. By solving this equation, the total output required to meet the final demand can be determined, i.e., (3):
where is the inverse of Leontief»s matrix.
Using Leontief»s model, various analyses can be carried out to assess the impact of demand variation on production, employment and value added, among other variables. Based on the ratio between the value of the variable assumed 7 as K and the total production of the corresponding sector, the direct coefficient (k) is calculated for each variable
Once k is calculated, along with Leontief»s inverse matrix (L), one can calculate, by sector, the amount directly and indirectly generated from variable K for each monetary unit produced for final demand. This is the generator notion, which relates production for final demand with a given variable of the economy. Thus, the generator of a variable K for each sector can be calculated by summing each column of matrix GK obtained in (5).
7 K may be any variable, such as employment, P&D expenses, value added or taxes.
With the quotient between the generator and respective direct coefficient, one can obtain the multiplier of the variable assumed as K, which associates the direct effect of a variable with its total (direct and indirect) effect on the economy, as represented in equation (6). (6) Multipliers for employment and production can thus be obtained 8 . Additionally, the input-output methodology allows for other indicators of economic importance to be calculated. Following the seminal works of Hirschman (1958) and Rasmussen (1956) , one can define the interrelationships between the sectors and the power of each sector in the economy to establish linkages. The so- In this paper, type I multipliers were used, which only take into account multiplicative effects restricted to demand for intermediate inputs, that is, without making household demand endogenous to the model. If household demand were endogenized in the system, the induced effect would be taken into consideration and we would have the type II multiplier (Guilhoto, 2009) . 9 For more details, see Miller and Blair (2009) . 
Depending on the result of the indexes, sectors can be classified into four groups, namely, (i) independent from (or not very related to) other sectors, if both linkage indexes are less than 1; (ii) dependent on (or strongly related to) other sectors, if both linkage indexes are greater than 1, denoting sectors that are seen as playing a key role in the economy; (iii) dependent on inter-sectoral supply, if only the backward linkage index is greater than 1; and (iv) dependent on inter-sectoral demand, if only the forward linkage index is greater than 1. However, as first observed by Cella (1984) and Clements (1990) , these indexes do not take into account the production levels of each analyzed sector.
As an attempt to correct and refine the solutions presented by these authors, 
where A is composed of square and rectangular matrices. A and A ÄÄ represent square matrices of direct technical coefficients of sector j and of the rest of the economy (the economy as an entire less sector j), respectively, while A Ä and A Ä represent rectangular matrices of direct inputs purchased by sector j from the rest of the economy and direct inputs purchased by the rest of the economy from sector j.
Based on this matrix A, expressed in (11), a triple multiplicative decomposition of Leontief»s inverse matrix can be made as follows (12) where ( In equation (18), the index shows the impact of the value of the total output of sector j on the rest of the economy, net of demand for inputs that sector j produces for itself and returns of the rest of the economy for sector j and vice versa. In turn, the PFL in equation (19) indicates the impact of the value of the total production of the rest of the economy on sector j. For calculating the pure index for all linkages (PTL) in each sector in the economy, it is necessary to add the PBL and the PFL, expressed in current values: (20) However, because these indexes do not take into account the size of the sectors, which is important for identifying key sectors of the economy, a "normalization" procedure should be applied to their indexes based on the approach of normalized pure linkage indexes. For this purpose, the pure indexes of each sector are divided by the average of pure indexes for the economy as a whole. Thus, the normalized pure backward linkage index (PBLN), the normalized pure forward linkage index (PFLN) and the total index (PTLN) can be represented by 
Results
This section presents the results obtained using the proposed methodology based on the input-output analysis in the following order: output multipliers, Rasmussen-Hirschman backward and forward linkage indexes (BL and FL), and pure normalized backward and forward linkage indexes (PBLN and PFLN) .
The output multiplier indicates how much is produced for each monetary unit spent on final consumption. In other words, these multipliers incorporate direct and indirect effects to measure the impacts of a demand shock on total output. For the purposes of this analysis, type I multipliers are used, which only consider linked effects restricted to demand for intermediate inputs, that is, without making household demand endogenous to the model.
The multipliers differ significantly among countries in terms of both absolute and relative magnitudes. The Chinese multipliers are higher for every sector; the only exception is the Brazilian petroleum industry. This fact means that Chinese industry is more interrelated than other BRICs» industries and, consequently, that an increase in final demand in China has a greater impact on the domestic economy than an increase in final demand in all the other analyzed economies. Furthermore, Table 2 shows that all the manufacturing sectors in China present multipliers higher than 2.0, and outside manufacturing, only construction and business services present such high multipliers. Owing to these high multipliers, Chinese manufacturing is a dynamic sector able to boost economic growth by increasing total demand more than twice as much as any increase in final demand. Table 2 also shows the relative importance of a given sector for each country. One of the most important sectors for all the analyzed countries is transport equipment. This sector has high multipliers in all the BRICs, which indicates that it is characterized by a high potential to stimulate demand in other sectors. An increase in transport equipment final demand stimulates demand for metal, electrical and chemical products directly but also for mineral commodities and petroleum indirectly because these products are used in the production of parts and components. It is important to consider, however, that the Chinese multiplier for transport equipment is higher than those in the other BRICs. 
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Primary commodities (agricultural and mineral) present the lowest multipliers comparing the tradable goods in all four economies. This finding means that although these sectors may contribute to economic growth, they are not able to boost demand in other sectors, and thus an increase in final demand for commodities does not significantly increase the total output. It is important to emphasize that in all the BRICs, the multipliers in manufacturing are larger than in the primary and service (both modern and traditional) sectors, with the exception of utilities and construction 10 . Source: Elaborated by the authors based on World Input-Output Database (Timmer et al., 2015b) .
The analysis of industrial multipliers can be complemented by the Hirschman-Rasmussen forward and backward linkage indexes. As highlighted by Guilhoto (2009) , the Hirschman-Rasmussen linkage index analyzes the relationship between each sector and the remaining sectors of the economy. The backward linkage index is used to assess the degree of linkage in sector j in relation to the degree of linkage in the economy as a whole. Based on the results, one can infer to what extent the output of a particular sector stimulates the production of its inputs.
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The forward linkage index, in turn, makes it possible to analyze the importance of that sector as an input supplier. Through these indicators, the behavior of the economy»s internal structure can be studied, and one can identify its key sectors that depend on inter-industrial supply or inter-industrial demand, or the sectors that are relatively independent from the others.
The most important sectors in terms of stimulating the production of inputs vary among countries. For Brazil, they are food/beverage, petroleum and transport equipment; for China, transport equipment, textiles/footwear and construction; for India, transport equipment, food/beverage, textiles/footwear and chemical products; and for Russia, food/beverage, metal products and electric/optical. These sectors are those with greater potential to boost economic growth given an increase in final demand. The food/beverage industry plays an important role in precipitating economic growth for Brazil, India and Russia because these countries have relevant agricultural production. However, as shown in Table 3 , transport and metal products present high backward linkages for all four countries, which indicates that these sectors are characterized by a high potential to precipitate economic growth because they demand more inputs than other sectors in the economy. Again, the largest backward linkage indexes were found in manufacturing sectors, while the lowest among tradable goods were found in primary commodities. Traditional and modern services also exhibit relatively low backward linkages and hence have a limited capacity to boost the production of other sectors. This finding reinforces the argument that the service sectors, even those with greater technological content, cannot be considered a lever for other sectors» output growth.
Regarding forward linkage indexes, we see that utilities, petroleum, chemical products and mineral commodities are the most relevant sectors. There is a combination of the manufacturing and primary sectors in this situation because products in the primary sector are, in general, inputs for other sectors in the production chain. The petroleum sector stands out as having the greatest capacity to supply inputs to the remaining sectors for all the analyzed economies. Although it falls in the commodity category, petroleum is characterized by a high production rate for each monetary unit spent on final consumption. This is so because this sector is a supplier of inputs for manufacturing the main industrialized products of the chemical products and synthetic materials sector and of the apparel sector instead of being exported as a raw material. The forward linkages for modern services strengthen their role as suppliers for other sectors.
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By analyzing together the backward and forward linkages, it is possible to identify the key sectors in the BRICs, which are those sectors with both indicators higher than one. The only sectors that can be considered key using this criterion are metal and chemical products. They showed a high potential to boost other sectors of the economy in addition to being major input suppliers. Notably, there is no manufacturing sector in the group that is relatively independent from the others (with backward and forward linkages lower than one), indicating that there is a significant degree of dependence among several industrial sectors of the economy. This result indicates that manufacturing sectors are usually more interrelated with other sectors than primary goods and services. Finally, among sectors that are strongly dependent on inter-industrial supply (with backward linkages higher than one but forward linkages lower than one), special mention should be made of those of food/beverage, textiles/footwear and transport equipment. These results help show the importance of these sectors and their capacity to pull the other ones up. Forward linkages are larger than backward linkages for services, and traditional services exhibit lower forward linkages than modern services (with the exception of business services in India and financial services in Russia, remarkably). These findings show that their production depend on other sectors» growth, reinforcing the argument that they -mainly modern services -are complementary to the output of other sectors. (Timmer et al., 2015b) .
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However, it should be stressed that the Hirschman-Rasmussen index does not consider the size of sectors in the economy, an aspect that helps identify key sectors. For this reason, Table 4 shows these indexes normalized by the sector size. The first assesses the importance of the sectors as exhibiting demand for the other sectors' inputs, and the second the sector»s capacity to supply inputs to the domestic industry. The difference between normalized and non-normalized pure linkage indices is especially significant for large sectors. In these sectors, the size is more relevant to explain the results than the capacity to increase, by each unit produced, the demand and supply of other sectors.
In this way, food/beverage, traditional services and construction occupy the three first positions of the backward indexes. The food/beverage sector stands out as having the highest index because of the importance of demand for its inputs from other industrial complexes but also due to its size compared with the other sectors. Additionally, certain sectors in each country should be highlighted: transport equipment in Brazil, electric/optical in China, textiles/footwear in India and metal products in Russia. All are classified as manufacturing. These sectors have a high pure impact, demanded inputs from the other economic sectors over the period 2000-2011, and present relatively more importance than others in these economies.
Considering the forward linkages, as would be expected, the index was higher for products with a lower degree of processing employed in the production of other goods. The transport equipment and electric/optical sectors, whose degree of processing is higher and whose chain is closer to final goods, present very low pure normalized forward linkages. Agricultural commodities (except in Russia), some services, and metal and chemical products present high pure normalized forward linkages because they are important suppliers for the economy as a whole. Moreover, it must be noted that mineral commodities are important as suppliers for domestic industry in China and Russia. Although Brazil produces these minerals, this production is mainly intended for exports. Consequently, mineral commodities are not processed domestically and thus are not drivers of the development of the metal-machinery industry. (Timmer et al., 2015b) .
Concluding remarks
The complex relationship between the production structure and economic growth has been the subject of heated debate among economists. In the 2000s, the BRICs experienced a period of growth that, along with the potential markets of those large countries, affected many markets and policy makers. The growth path of Brazil and Russia were based on the production and export of primary goods, while in China and India, the pattern of industrial development remained grounded in manufacturing exports and services, respectively. These distinct economic growth paths resulted in a vast range of interpretations about sectors that act as the relevant engines of growth. On the one hand, some economists support the idea that expansion based on the production and export of commodities or services did not have a negative effect. According to them, in addition to being capable of generating income in export sectors, the primary and service sectors also have indirect effects on other productive chains and capacity to generate additional income to consumption that feeds back into domestic production. Alternatively, the main argument of those who do not support economic growth based on primary product exports is that manufacturing is the main engine of economic development. According to this view, development is essentially a process of 217 structural change. Broadly speaking, sustained economic growth is associated with the capacity to diversify the structure of domestic production, i.e., generate new activities to expand possibilities of production, linkages and higher-value-added goods by providing incentives for manufacturing.
With the aim of analyzing the performances of the BRIC countries in recent decades, highlighting the differences among their production structures and trade compositions, this study assessed the potential of each sector to promote economic growth. Sectoral output multipliers, Rasmussen-Hirschman backward and forward linkage indexes, and pure normalized backward and forward linkage indexes were calculated to assess each sector»s potential to promote other sectors. If the stimulus generated by a sector has a large impact on the others, we can conclude that a certain orientation has a higher potential to stimulate the economy as a whole. The aim of this approach is to evaluate whether a primary-, service-or manufacturingoriented growth path presents better results for growth.
The main findings were that manufacturing is the sector where the multipliers are the highest, while they are the lowest in agriculture and mineral commodities, which corroborates the hypothesis that having a dynamic manufacturing sector is essential to promote economic growth. The results also showed that Chinese multipliers are higher for all the analyzed sectors, indicating a higher degree of integration in China than in the other BRICs. Furthermore, the analysis of the backward linkages shows that in all the BRIC countries, chemical, transport, metal and food and beverage products have a significant potential (their estimated indexes are larger than one) to precipitate economic growth, and the analysis of the forward linkages shows that the non-metallic minerals, mineral commodities, utilities, chemical and petroleum sectors have the greatest capacity to supply inputs to the remaining sectors. Therefore, a strategy that seeks to boost economic growth must take into account the advantages of a production structure oriented toward expanding manufacturing and based on the utilization of commodities to promote other sectors in the economy. According to the adopted criteria, a primary goods-oriented strategy is unable to promote economic growth because it has a lower impact on aggregate output than a strategy focused on manufacturing production. The service sectors do not show relevant potential to precipitate economic growth because the indexes calculated for those sectors are smaller than for manufacturing, utilities and, in some cases, primary goods. Because forward linkages are larger than backward linkages for services, and modern services present slightly larger forward linkages than those observed for traditional services, the hypothesis that the output of services depends on the production in
